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SEMICONDUCTOR INTEGRATED CIRCUIT 

Background of the Invention 
[0001] Technical Field 

[0002] The present invention generally relates to a semiconductor integrated 
circuit with a built-in RAM, and more particularly to a semiconductor integrated circuit 
(LCD driver) that writes input data into a RAM and drives an LCD based on data read 
out from the RAM. 

[0003] Related Art 

[0004] In an LCD driver of the prior art, when the number of bits of input data 
is fewer than that of bits of a data bus with which to input data to be written into a RAM 
from an MPU, data is allotted to the high bit side lines of the data bus. Fig.4 shows the 
relation between the data bus and data in the LCD driver of the prior art. Here, the 
number of the data bus is 8 bits while that of data is 5 bits. 

[0005] As shown in Fig.4, in the LCD driver of the prior art, 5-bit data R4 to R0 
are supplied to high 5-bit lines D7 to D3 of 8-bit lines D7 to DO included in the data bus. 
Here, since data corresponding to the low 3-bit lines D2 to DO is not to be stored in the 
RAM, it is denoted with an '* ' as dummy data. 

[0006] However, it may be necessary to provide a RAM with data allotted to 
the low bit side lines of a data bus depending on a customers' specifications, and also 
the number of bits of data differs. Thus, it has been required to change the layout of an 
LCD driver for each case. 

[0007] In light of the above problem, the present invention intends to provide a 
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semiconductor integrated circuit capable of selecting lines of a data bus to which data is 
input when the number of bits of input data is different from that of bits of the data bus 
with which to input data to be written into a RAM. 

Summary 

[0008] In order to solve the above discussed problems, the semiconductor 
integrated circuit according to the present invention comprises a K-bit (K is an integer 2 
or more) data bus to which data is input; a selection circuit for selecting data input 
through an N number of lines on a high bit side or through an N number of lines on a 
low bit side of the data bus in accordance with a set signal when N-bit data (N is an 
integer smaller than K) is input to the data bus; and a random access memory (RAM) 
for storing data selected by the selection circuit. 

[0009] Here, the selection circuit may comprise a first selection circuit for 
selecting a plurality of bits from the input N-bit data in accordance with a signal which is 
set in response to the number of N bits of the input data; and a second selection circuit 
for selecting an N number of bits from the plurality of bits output from the first selection 
circuit and supplying the bits to the RAM in accordance with a signal which is set so as 
to correspond to any desired one of the high bit side lines and/or the low bit side lines of 
the data bus. 

[0010] Alternatively, the selection circuit may comprise a first selection circuit 
for selecting data input either through a plurality of lines on the high bit side or through a 
plurality of lines on the low bit side of the data bus in accordance with a signal which is 
set so as to correspond to any desired one of the high bit side lines and the low bit side 
lines of the data bus; and a second selection circuit for selecting an N number of bits 
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from data output from the first selection circuit and supplying the bits to the RAM 
according to a signal which is set in response to the number of N bits of the input data. 

[0011] According to this invention, in a semiconductor integrated circuit with a 
built-in RAM, when the number of bits of input data is different from the number of bits of 
a data bus with which input data id written into the RAM, it is possible to select lines of a 
data bus to which data is input. 

Brief Description of Drawings 
[0012] Fig.1 is a drawing showing a configuration of a semiconductor 
integrated circuit according to the first embodiment of the present invention. 

[0013] Fig.2 is a drawing showing data corresponding to data bus lines DO to 

[0014] Fig. 3 is a drawing showing a configuration of a semiconductor 
integrated circuit according to the second embodiment of the invention. 

[0015] Fig.4 shows the relation between a data bus and data in an LCD driver 
of the prior art. 

Detailed Description 

[0016] Embodiments of the invention are explained below with reference to 
the drawings. Here, the same constituent elements are denoted with the same 
reference numerals, and repeated explanation thereof is omitted. 

[0017] Fig.1 shows a configuration of a semiconductor integrated circuit 
according to the first embodiment of the invention. As shown in Fig.1, the semiconductor 
integrated circuit comprises 8-bit data bus lines DO to D7 with which to input data from 
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an MPU; selectors SEL (0) to SEL (6) each of which selects 2 bits from an arbitrary 
number of bits of data input to the data bus lines DO to D7; selectors SEL (7) to SEL 
(13) each of which selects 1 bit from the 2 bits selected by corresponding one of the 
selectors SEL (0) to SEL (6); and a RAM 1 for storing data supplied thereto from the 
selectors SEL (7) to SEL (13) through 8-bit data lines L0 to L7. 

[0018] Then, in response to the number of bits of input data, the number of 
bits setting signals P0 to P2 are set to high or low level. Expressing the values of the 
number of bits setting signals P0 to P2 with T or '0\ the signals P0 to P2 are set such 
that N=(P2-2 2 +P1 -2+P0) when ordinarily N-bit data is input. For example, the signals 
are set such that (P2, P1, P0)=(0,0,1) when 1-bit input data R0 is input; (P2, P1, P0)=(0, 
1, 0) when 2-bit input data R1 and R0 are input; and (P2, P1, P0)=(1, 1,1) when 7-bit 
input data R6 to R0 are input. However, when 8-bit input data R7 to R0 are input, the 
signals are set such that (P2, P1, P0)=(0, 0, 0). 

[0019] Each of the selectors SEL (0) to SEL (6) outputs data input to an input 
terminal X0 from an output terminal B and selects data to be input to an input terminal 
XN from data input to input terminals X0 to X7 based on the bit number setting signals 
P0 to P2 so as to output it from an output terminal A. Here, N=(P2-2 2 +P1 -2+P0). 

[0020] Each of the selectors SEL (7) to SEL (13) selects data based on a 
mode signal M such that it selects data input through an input terminal A when M=0 but 
selects data input through an input terminal B when M=1, and then outputs that data 
from an output terminal O. The mode signal M indicates either that input data is allotted 
to the high bit side lines of the data bus or that it is allotted to the low bit side lines of the 
data bus when data is input from the MPU. When M=0, this shows that data is input 
through the lines on the high bit side of the data bus DO to D7, and when M=1, this 
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shows that data is input through the lines on the low bit side of the data bus DO to D7. 

[0021] The RAM 1 stores data output from the selectors SEL (7) to SEL (13). 
In this regard, however, the RAM 1 stores data output from an N number 
(N=(P2-2 2 +P1-2+P0)) of upper-side selectors of the selectors SEL (7) to (13) while not 
storing data output from the other selectors. 

[0022] Next, operation of the semiconductor integrated circuit of the 
embodiment is explained with reference to Fig.2. Fig.2 shows data at the data bus lines 
DO to D7. Here, symbols '* ' show dummy data. 

[0023] When input data is allotted to the low bit side of the data bus (M=1), 
the selector SEL (0) outputs data R0 input to the input terminal X0 from the output 
terminal B. Moreover, when input data is allotted the high bit side of the data bus (M=0), 
the selector SEL (0) outputs data from the output terminal A as follows: the selector 
outputs data R0 input to the input terminal X0 when (P2, P1, P0) = (0, 0, 0); outputs 
data R0 input to the input terminal X1 when (P2, P1, P0) = (0, 0, 1); outputs data R0 
input to the input terminal X2 when (P2, P1, P0) = (0, 1, 0); outputs data R0 input to the 
input terminal X3 when (P2, P1, P0) = (0, 1, 1); outputs data R0 input, to the input 
terminal X4 when (P2, P1, P0) = (1,0, 0); outputs data R0 input to the input terminal X5 
when (P2, P1, P0) = (1, 0, 1); outputs data R0 input to the input terminal X6 when (P2, 
P1 , P0) = (1 , 1 , 0); and outputs data R0 input to the input terminal X7 when (P2, P1 , P0) 
= (1, 1, 1). On the other hand, the selector SEL (7) selects data output from the output 
terminal A of the selector SEL (0) when M=0 but selects data output from the output 
terminal B of the selector SEL (0) when M=1, and then outputs that data to the data line 
L0. 

[0024] The selector SEL (1) outputs data R1 input to the input terminal X0 
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from the output terminal B when input data is allotted to the data bus lines on the low bit 
side (M=1). Furthermore, when input data is allotted to the data bus lines on the high bit 
side (M=0), the selector SEL (1) outputs data from the output terminal A as follows: the 
selector outputs data R1 input to the input terminal X1 when (P2, P1 , PO) = (0, 0, 0); 
outputs, data R1 input to the input terminal X2 when (P2, P1, PO) = (0, 1, 0); outputs 
data R1 input to the input terminal X3 when (P2, P1, P0) = (0, 1, 1); outputs data R1 
input to the input terminal X4 when (P2, P1, PO) = (1,0, 0); outputs data R1 input to the 
input terminal X5 when (P2, P1, P0) = (1, 0, 1); outputs data R1 input to the input 
terminal X6 when (P2, P1, P0) = (1, 1, 0); and outputs data R1 input to the input 
terminal X7 when (P2, P1, P0) = (1, 1, 1). On the other hand, the selector SEL (8) 
selects data output from the output terminal A of the selector SEL (1 ) when M=0 but 
selects data output from the output terminal B of the selector SEL (1) when M=1, and 
then outputs that data to the data line L1. 

[0025] The selector SEL (2) outputs data R2 input to the input terminal X0 
from the output terminal B when input data is allotted to the data bus lines on the low bit 
side (M=1). Furthermore, when input data is allotted to the data bus lines on the high bit 
side (M=0), the selector SEL (2) outputs data from the output terminal A as follows: the 
selector outputs data R2 input to the input terminal X2 when (P2, P1, P0) = (0, 0, 0); 
outputs data R2 input to the input terminal X3 when (P2, P1, P0) = (0, 1, 1); outputs 
data R2 input to the input terminal X4 when (P2, P1 , P0) = (1,0, 0); outputs data R2 
input to the input terminal X5 when (P2, P1, P0) = (1, 0, 1); outputs data R2 input to the 
input terminal X6 when (P2, P1, P0) = (1, 1, 0); and outputs data R2 input to the input 
terminal X7 when (P2, P1, P0) = (1, 1, 1). On the other hand, the selector SEL (9) 
selects data output from the output terminal A of the selector SEL (2) when M=0 but 
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selects data output from the output terminal B of the selector SEL (2) when M=1, and 
then outputs that data to the data line L2. 

[0026] The selector SEL (3) outputs data R3 input to the input terminal X0 
from the output terminal B when input data is allotted to the data bus lines on the low bit 
side (M=1 ). Furthermore, when input data is allotted to the data bus lines on the high bit 
side (M=0), the selector SEL (3) outputs data from the output terminal A as follows: the 
selector outputs data R3 input to the input terminal X3 when (P2, P1, P0) = (0, 0, 0); 
outputs data R3 input to the input terminal X4 when (P2, P1 , P0) = (1,0, 0); outputs 
data R3 input to the input terminal X5 when (P2, P1, P0) = (1, 0, 1); outputs data R3 
input to the input terminal X6 when (P2, P1 , P0) = (1 , 1 , 0); and outputs data R3 input to 
the input terminal X7 when (P2, P1, P0) = (1, 1, 1). On the other hand, the selector SEL 

(9) selects data output from the output terminal A of the selector SEL (2) when M=0 but 
selects data output from the output terminal B of the selector SEL (2) when M=1 , and 
then outputs that data to the data line L2 of the data bus. In addition, the selector SEL 

(1 0) selects data output from the output terminal A of the selector SEL (3) when M=0 but 
selects data output from the output terminal B of the selector SEL (3) when M=1, and 
then outputs that data to the data line L3. 

[0027] The selector SEL (4) outputs data R4 input to the input terminal X0 
from the output terminal B when input data is allotted to the data bus lines on the low bit 
side (M=1). Furthermore, when input data is allotted to the data bus lines on the high bit 
side (M=0), the selector SEL (4) outputs data from the output terminal A as follows: the 
selector outputs data R4 input to the input terminal X4 when (P2, P1 , P0) = (0, 0, 0); 
outputs data R4 input to the input terminal X5 when (P2, P1 , P0) = (1 , 0, 1 ); outputs 
data R4 input to the input terminal X6 when (P2, P1, P0) = (1, 1, 0); and outputs data 
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R4 input to the input terminal X7 when (P2, P1, PO) = (1, 1, 1). On the other hand, the 
selector SEL (11) selects data output from the output terminal A of the selector SEL (4) 
when M=0 but selects data output from the output terminal B of the selector SEL (4) 
when M=1 , and then outputs that data to the data line L4. 

[0028] The selector SEL (5) outputs data R5 input to the input terminal X0 
from the output terminal B when input data is allotted to the data bus lines on the low bit 
side (M=1). Furthermore, when input data is allotted to the data bus lines on the high bit 
side (M=0), the selector SEL (5) outputs data from the output terminal A as follows: the 
selector outputs data R5 input to the input terminal X5 when (P2, P1 , PO) = (0, 0, 0); 
outputs data R5 input to the input terminal X6 when (P2, P1 , P0) = (1,1, 0); and outputs 
data R5 input to the input terminal X7 when (P2, P1 , P0) = (1 , 1 , 1 ). On the other hand, 
the selector SEL (12) selects data output from the output terminal A of the selector SEL 
(5) when M=0 but selects data output from the output terminal B of the selector SEL (5) 
when M=1 , and then outputs that data to the data line L5. 

[0029] The selector SEL (6) outputs data R6 input to the input terminal X0 
from the output terminal B when input data is allotted to the data bus lines on the low bit 
side (M=1). Furthermore, when input data is allotted to the data bus lines on the high bit 
side (M=0), the selector SEL (6) outputs data from the output terminal A as follows: the 
selector outputs data R6 input to the input terminal X6 when (P2, P1 , P0) = (0, 0, 0); 
and outputs data R6 input to the input terminal X7 when (P2, P1, P0) = (1, 1, 1). On the 
other hand, the selector SEL (13) selects data output from the output terminal A of the 
selector SEL (6) when M=0 but selects data output from the output terminal B of the 
selector SEL (6) when M=1 , and then outputs that data to the data line L6. 

[0030] The RAM 1 stores data output through the selectors SEL (7) to SEL 
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(13) and then through the data lines LO to L6 as well as data output through the data 
lineL7. 

[0031] As described above, N-bit data (N is an integer smaller than K) is input 
through K-bit data bus lines (K is an integer 2 or more). When M=0, the RAMI can be 
provided with data input through the N number of lines of the data bus on the high bit 
side, and when M=1, the RAMI can be provided with data input through the N number 
of lines of the data bus on the low bit side. 

[0032] Next, the second embodiment of the invention is explained. 

[0033] Fig.3 shows a configuration of a semiconductor integrated circuit 
according to the second embodiment of the invention. As shown in Fig.3, this 
semiconductor integrated circuit comprises: the 8-bit data bus lines DO to D7 with which 
to input data from the MPU; selectors SEL (20) to SEL (26) each of which selects a 
predetermined number of bits from data with an arbitrary number of bits input to the data 
bus lines DO to D7; a selector SEL (27) for selecting a required number of bits from the 
predetermined number of bits selected by each of the selectors SEL (20) to SEL (26) 
and from the total bits of data input to the data bus lines DO to D7; and a RAM2 for 
storing data supplied thereto from the selector SEL (27) through the 8-bit data lines L0 
to L7. 

[0034] In this embodiment, the selectors SEL (20) to SEL (26) are installed 
corresponding to the number of bits 1 to 7 of input data, and each of the selectors 
selects a corresponding number of bits of input data on the high bit side or on the low bit 
side according to the mode signal M. On the other hand, based on the number of bits 
set by the number of bits N=(P2-2 2 +P1-2+P0) of setting signals P0 to P2, the selector 
SEL (27) selects data output from a selector or selectors of the selectors SEL (20) to 
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SEL (26), the selector or selectors corresponding to the number of bits of input data. 

[0035] When M=0, each of the selectors SEL (20) to SEL (26) selects data 
through input terminals AO, A1, ••• but selects data input through input terminals BO, B1 , 
• when M=1, and then outputs that data to output terminals CO, C1, — . Here, the mode 
signal M indicates either that input data is allotted to the data bus lines on the high bit 
side or that it is allotted to the data bus lines on the low bit side when data is input from 
the MPU. When M=0, it shows that data is input through the lines on the high bit side of 
the data bus lines DO to D7, and when M=1 , it shows that data is input through the lines 
on the lower bit side of the data bus lines DO to D7. 

[0036] The selector SEL (27) receives data output from the selector SEL (20) 
at its input terminal AO; data output from the selector SEL (21) through its input 
terminals B0 and B1 ; data output from the selector SEL (22) through its input terminals 
CO to C2; data output from the selector SEL (23) through its input terminal DO to D3; 
data output from the selector SEL (24) through its input terminals E0 to E4; data output 
from the selector SEL (25) through its input terminals F0 to F5; data output from the 
selector SEL (26) through its input terminals GO to G6; and data input to the data input 
lines DO to D7 through its input terminals HO to H7. Here, valid data to be stored in the 
RAM2 is not input to the input terminals A1 to A7, B2 to B7, C3 to C7, D4 to D7, E5 to 
E7, F6 to F7 and G7 of the selector SEL (27), so that these input terminals are 
grounded. 

[0037] The selector SEL (27) selects one set of data from a plurality of sets of 
input data according to the number of bits setting signals P0 to P2 and supplies the set 
of data from the output terminals JO to J7 to the data lines L0 to L7. In this embodiment, 
data input to the data input bus lines DO to D7 is the same as that of Fig. 2. 
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[0038] Advantage of the Invention 

[0039] As described above, with this invention, in a semiconductor integrated 
circuit with a built-in RAM, it is possible to select lines of a data bus to which data is 
input when the number of bits of input data is different from that of bits of a data bus 
with which to input data to be written into the RAM. 

[0040] The entire disclosure of Japanese Patent Application No. 2002-251220 
filed August 29, 2002 is incorporated by reference. 



